Series Preface
The Aerospace Series is a source of aviation and space technology knowledge for business professionals, industry operators and users. The Series topics covered span the design, development, manufacture, operation and support as well as infrastructure operations and developments in research and technology. Authors are drawn from within the aerospace industry as well as from universities and learning institutions from around the world. The use of Unmanned Aerial Vehicles (UAV's) in modern military conflicts has grown exponentially over the past twenty years and as the autonomous UAV has replaced the human operator in a fast growing number of military flight operations the need for effective and efficient mission management of UAV's has become critical. One key area of developing technology associated with this requirement is ''Path Planning'' which is the subject addressed by this book. Here the authors Antonios Tsourdos, Brian White and Madhavan Shanmugavel provide a thorough and complete treatment of the subject from its inception in ground-based robotics to the path planning needs of the modern UAV covering kinematic and environmental constraints, safety and mission/path coordination, 2-D and 3-D path planning techniques. Sense and avoid considerations are also included. Cooperative Path Planning of Unmanned Aerial Vehicles promises to be an important reference for practitioners in the growing field of autonomous air vehicles.
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Preface Path planning is a complex problem, which involves meeting the physical constraints of the unmanned aerial vehicles (UAVs), constraints from the operating environment and other operational requirements. The foremost constraint to be met is that the paths must be flyable. Flyable paths are those that meet the kinematic constraints of the UAV. Satisfying this constraint ensures that the motion of the UAV stays within the maximum bounds on manoeuvre curvature. The safety of the path is measured by the ability of the path to avoid threats, obstacles and other UAVs. The path must maintain collision avoidance with other friendly UAVs and also must be flexible enough to avoid environmental obstacles and threats. Also, additional constraints -such as generating shortest paths, and minimum fuel and energy consumption paths -can be included for better performance and efficiency of the mission.
This book has grown out of the research work of the authors in the area of path planning, collision avoidance and path following for single and multiple unmanned vehicles in the past ten years. The algorithms described here result in the planning of paths that are not only flyable and safe but also implementable for real-time applications.
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